Cellular pharmacodynamics and plasma pharmacokinetics of parenterally infused hydroxyurea during a phase I clinical trial in chronic myelogenous leukemia.
To determine the maximum-tolerated dose (MTD), toxicities, and antileukemic activity of hydroxyurea (HU) administered intravenously to patients with advanced-phase chronic myelogenous leukemia (CML). Further objectives were to analyze pharmacodynamic effect on deoxynucleotides (dNTPs) and to seek relationships between the decrease in dNTP pools and inhibition of DNA synthesis in CML blasts. HU (8, 12, 18, 27, and 40 g/m2) was administered intravenously by a 24-hour continuous infusion to 19 adults with CML in blastic or accelerated phase. Plasma levels of HU were analyzed in all patients. To determine the role of HU in inhibiting ribonucleotide reductase, dNTP pools in the leukemia cells were quantitated. Correlations were sought with these parameters and DNA synthesis inhibition measured ex vivo by [3H]thymidine incorporation. The MTD of HU given as a 24-hour infusion was 27 g/m2. The dose-limiting toxicity was mucositis. There was a significant but transient myelosuppression, with nadir counts generally seen 3 to 4 days after the dose. The steady-state concentration of HU in plasma was achieved by 6 hours, and was proportional to the dose. There was a median 57% decrease in the deoxyadenosine triphosphate (dATP) pool in circulating blasts. In contrast, deoxyguanosine triphosphate (dGTP) and pyrimidine dNTPs were not significantly affected. The extent of DNA synthesis inhibition was related to the residual concentrations of intracellular dATP. A 24-hour infusion of HU results in significant but transient myelosuppression in advanced-phase CML. The specific decrease of intracellular dATP correlated with the inhibition of DNA synthesis in CML blasts. This pharmacodynamic action of HU provides a rationale for combination with other chemotherapeutic agents, the effects of which could be augmented by the decline in dATP pools.